Neurotensin polyplex as an efficient carrier for delivering the human GDNF gene into nigral dopamine neurons of hemiparkinsonian rats.
Recently we showed that the neurotensin polyplex is a nanoparticle carrier system that targets reporter genes in nigral dopamine neurons in vivo. Herein, we report its first practical application in experimental parkinsonism, which consisted of transfecting dopamine neurons with the gene coding for human glial cell line-derived neurotrophic factor (hGDNF). Hemiparkinsonism was induced in rats by a single dose of 6-hydroxydopamine (30 microg) into the ventrolateral part of the striatum. We showed that transfection of the hGDNF gene into the substantia nigra of rats 1 week after the neurotoxin injection produced biochemical, anatomical, and functional recovery from hemiparkinsonism. RT-PCR analysis showed mRNA expression of exogenous hGDNF in the transfected substantia nigra. Western blot analysis verified transgene expression by recognizing the flag epitope added at the C-terminus of the hGDNF polypeptide, which was found mainly in dopamine neurons by double immunofluorescence techniques. These data indicate that the neurotensin polyplex holds great promise for the neuroprotective therapy of Parkinson disease.